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List of Acronyms and Abbreviations

BAEN
BSLC
CAR
CWA
DQO
GIS
LDC
NLCD
QA
QAPP
QAO
QC
QPR
RRA
SELECT
SopP
SsL
SSURGO
TAMU
TCEQ
TMDL
TSSWCB
TWRI
USEPA
USGS

Department of Biological and Agricultural §innering
Bacteria Source Load Calculator

corrective action report

Clean Water Act

data quality objectives

geographic information system

load duration curve

national land cover data set

quality assurance

quality assurance project plan

Quality Assurance Officer

quality control

quarterly progress report

Red River Authority

Spatially Explicit Load Enrichment Calcidex Tool
standard operating procedures

Spatial Sciences Laboratory

soil survey geographic
Texas A&M University; College Station Campus
Texas Commission on Environmental Quality
total maximum daily load

Texas State Soil and Water Conservatiomdoa
Texas Water Resources Institute

United States Environmental Protection Agen
United States Geological Survey
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Name: Donna Long
Title: TSSWCB QAO
Texas AgriLife Research - Texas Water Resources ltisite
1500 Research Parkway, Suite 240
2118 TAMU
College Station, TX 77843-2118
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Section A4: Project/Task Organization

The following is a list of individuals and organiiwans participating in the project with their
specific roles and responsibilities:

USEPA — Provides project oversight and funding at ttuefal level.

Henry Brewer, USEPA Texas Nonpoint Source PM
Responsible for overall performance and directibthe project at the federal level.
Ensures that the project assists in achieving tdadsgof the clean water act (CWA).
Reviews and approves the quality assurance prpjact (QAPP), project progress,
and deliverables.

TSSWCB —Texas State Soil and Water Conservation Boanohples Texas. Provides project
overview at the State level.

Mitch Conine, TSSWCB Project Manager
Responsible for ensuring that the project delivi of known quality, quantity, and
type on schedule to achieve project objectivesacks and reviews deliverables to
ensure that tasks in the work plan are completespasified. Reviews and approves
QAPP and any amendments or revisions and enswtgodiion of approved/revised
QAPPs to TSSWCB patrticipants.

Donna Long; TSSWCB Quality Assurance Officer
Reviews and approves QAPP and any amendments miores, Responsible for
verifying that the QAPP is followed by project peigants. Monitors implementation
of corrective actions. Coordinates or conductdtawaf field and laboratory systems
and procedures. Determines that the project mbetgequirements for planning,
guality assessment (QA), quality control (QC), aeg@orting under the TSSWCB
Total Maximum Daily Load Program.

TWRI — Texas AgriLife Research, Texas Water Resourtggute (TWRI), College Station,
Texas. Responsible for development of data quabjgctives (DQOs) and a QAPP.

Bill Harris, Project Lead
The TWRI Project Lead is responsible for ensurimat tasks and other requirements
in the contract are executed on time and with tA¢QZ requirements in the system
as defined by the contract and in the project QABBsessing the quality of
subcontractor/participant work; and submitting aateland timely deliverables to the
TSSWCB Project Manager.

Lucas Gregory, Quality Assurance Officer & Projetanager
Responsible for determining that the QAPP meetgdhairements for planning, QA
and QC. Conducts audits of field and laboratosteys and procedures. Responsible
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for maintaining the official, approved QAPP, as ad conducting quality assurance
audits in conjunction with TSSWCB personnel. Resiae for ensuring the timely
completion of project deliverables, fiscal oversighd project reporting.

BAEN - Department of Biological and Agricultural Engineg, Texas A&M University,
College Station, Texas. Responsible for modeletyities associated with the Spatially
Explicit Load Enrichment Calibration Tool (SELEC@hd Load Duration Curve (LDC)
development.

R. Karthikeyan, Assistant Professor, Biological &uglicultural Engineering
Responsible for performing LDC analysis and SELE@®deling. Responsible for
assisting in the development of a GIS inventorthef selected project watersheds and
designing the watershed source survey.

AgriLife Vernon — Responsible for providing needed water quakttacand summarizing the
results of the project and incorporating them inkee Buck Creek Watershed

Protection Plan.

Dr. Paul DeLaune, Assistant Professor
Responsible for providing needed water quality dedan TSSWCB Projects 03-07
and 06-11 for use in developing the SELECT analgsid the LDC for the creek.
Responsible for developing a summarized versiorthef project final report and
incorporating it into the Buck Creek Watershed &ction Plan.
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Figure A.4-1. Project Organization Chart
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Section A5:  Problem Definition/Background

Buck Creek is a small waterbody situated within Rexd River Basin and is located in the
southeastern portion of the Texas panhandle. Tiaara segment is located within Ecoregion
27, Central Great Plains and is situated within radpminantly rural and agricultural
landscape in the panhandle region of Texas. Dupegods of rainfall, which averages
approximately 21 inches annually, bacte&acherichia coli (E. coli) specifically] originating
from birds and mammals, livestock, inadequatelgted sewage, wildlife and/or failing septic
systems may be washed into the streams and haymotbetial to impede recreational use of
the waterbody. The State of Texas requires thag¢maiality in Buck Creek be suitable for
fishing, swimming, and wading, as well as suppoftealthy aquatic ecosystem. However,
data obtained from periodic water quality monitgrindicate that bacteria and nitrate levels
are sometimes elevated in the creek. These datatada temporal water quality problem, but
do not provide conclusive evidence of persistemamment.

In August 2001, the TCEQ proposed developing al toi@ximum daily load (TMDL) for
Buck Creek utilizing the data collected through tGé&an Rivers Program. Since the
TSSWCB is the lead agency for planning, implementiand managing programs and
practices for preventing and abating agriculturad gilvicultural nonpoint source pollution
the TSSWCB took the lead in Buck Creek, workingselg with the Hall-Childress, Donley
County, and Salt Fork SWCDs; Red River AuthorityR@®); Texas Water Resources Institute
(TWRI), Texas AgriLife Extension Service (Extensjoand Texas AgriLife Research
(Research). TSSWCB'’s first step was to initiate leaa@ Water Act 319(h) funded project,
“Bacterial Monitoring for the Buck Creek Watershed” (TSSWCB 03-7), to verify the
impairment and assess the levelsEofcoli throughout the watershed because the existing
dataset was very limited, composed of only 20 feciform samples and 1B. coli samples
over the course of 5 years at one skecoli levels were monitored at 13 sites throughout the
watershed and verified the bacterial concernsenttatershed (see map on following page). In
2006, efforts began to identify the sources of blaeteria loads and develop a Watershed
Protection Plan (WPP) through the Clean Water At®(B) funded project\Watershed
Protection Plan Development for Buck Creek (TSSWCB 06-11). Nitrate levels were also
listed as a water quality concern on the 2(0@g8as 303(d) List, prompting evaluation of
nitrate levels in the waterbody and including seudescriptions and mitigation strategies in
the WPP currently in development.

A critical component of a fully developed WPP is estimate of needed load reduction for
specific pollutants; in this cask, coli and nitratesThe current projeciVatershed Protection
Plan Development for Buck Creek (TSSWCB 06-11) does not have a component that will
enable the needed load reduction estimate to belajgd. The work conducted under this
QAPP will provide essential information by incorping data collected in TSSWCB projects
03-7 and 06-11 into the SELECT model and by devetppDCs for the creek. The SELECT
model will utilize a spatially-explicit Geographinformation System (GIS) methodology to
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identify and rank specific areas of the watersheat tikely contribute higher amounts of
bacteria to the stream. This information will beedisto aid in recommending potential
management strategies to reduce bacterial loadiidutk Creek. The LDCs will be used to
specifically determine what level of bacteria anttate load reductions will be needed to
reduce pollutant levels in the creek so that thesetnthe state’s surface water quality
standards. As mentioned above, this informatiod & incorporated into the WPP and
stakeholders will use this information to help etefmining which management practices will
be recommended in the WPP.
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Section A6: Project Goals and Task Description

The current project (TSSWCB 06-11) is identifyingesific sources of bacteria in the Buck Creek
watershed utilizing Bacterial Source Tracking. Tpweject will utilize the data and information from
TSSWCB project 06-11, as well as monitoring date (sample sites below) from TSSWCB project
03-7, to rank the sources of bacteria within théevwsned using a spatially-explicit GIS methodology.
For this approach, the watershed will be divided sub-watersheds and pollutant loads from various
sources, i.e. agriculture, human, and wildlife,Ivié identified and quantified for each. From this
information, total pollutant loading for the watkes can be calculated and contributing components
will be ranked based on percentage and estimatetliption.

Buck Creek Watershed

DONLEY |

‘54;p

COLLINGSWORTH

oq_ \ -
Roy A
€

w Cilies
State Highways

m— ) S Highways CHILDRESS

Major Streams

Stream Traces o Nowliis

. =fairie p oguT: A
|:| NHD Catchments Own
I NHD Waterbodies
[::] County Boundaries

Figure A.6-1. The Buck Creek Watershed

The modeling effort will be conducted by BAEN. Othgoject partners include TSSWCB, TWRI,
and Texas AgriLife Extension Service. The primaalgof this effort will be to gather basic
information to facilitate and support stakeholdecidion-making processes as a part of the Buck
Creek WPP development process (TSSWCB Project D6Atlthe same time and in the process of
plan development, an attempt will be made to deaternthe level of model-based information
necessary to meet the needs of the stakeholderssatisfy USEPA’s nine key elements for
developing WPPs.
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The results of the modeling effort will be includeda technical report submitted to TSSWCB and
Texas AgriLife Research for inclusion in the Buale€k WPP (TSSWCB Project 06-11).

Task 1: Project Administration

Objective: To effectively administer, coordinate, and moniddirwork performed under
this project including technical and financial siyigon and preparation of status reports.

Subtask 1.1: TWRI will coordinate project efforts with all gext partners, as well as
with the Watershed Protection Plan Development for Buck Creek project (TSSWCB
06-11). TTVN meetings or teleconferences will bédhas appropriate, with project
partners to discuss project activities, project esicie, lines of responsibility,
communication needs, and other requirements. (®atée: Month 1; Completion
Date: Month 33)

Subtask 1.2: TWRI will prepare electronic quarterly reports tthdocument all
activities performed within a quarter and shallsbmitted to the TSSWCB no later
than the 1% of January, April, July and October. All progresports will also be
provided to Research, Extension, RRA, and Hall-«@kss, Salt Fork, and Donley
County SWCD directors and placed on the projectsitebmaintained by TWRI.
(Start Date: Month 1; Completion Date: Month 33)

Subtask 1.3: TWRI will submit appropriate Reimbursement Forms t8SWCB.
(Start Date: Month 1; Completion Date: Month 33)

Deliverables
* Quarterly Progress Reports in electronic format
* Reimbursement Forms in either electronic or hap/dormat

Task 2: Modeling of Pollutant Loads using the SEECT model and LDCs

Objective: Develop estimate of bacteria and nitrate loadingguéDCs to determine
respective load reductions for bacteria and nsrateeded to achieve water quality
standards and to identify highest point and norpsaurce contributors of bacteria using
SELECT, a spatially-explicit GIS methodology. Ingorate the results into the Buck
Creek WPP.

Subtask 2.1: BAEN will conduct SELECT modeling analysis efforto estimate
bacteria loadings across the Buck Creek and identifical bacterial loading areas
within the watershed. SELECT will not be used teess nitrates as it is currently not
capable of producing reliable nitrate analysis ltessi.DCs will be used to estimate
needed load reductions from these areas to redacterta and nitrate levels in the
creek to desired levels. (Start Date: Month 3; Cletiqn Date: Month 15)
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Subtask 2.2: Research will incorporate the results of the nindeanalysis into the
Buck Creek WPP that will be developed in TSSWCBjgub(06-11). (Start Date:
Month 3; Completion Date: Month 15)

Subtask 2.3: BAEN and Research, with assistance from TWRI] ddvelop the
technical report for the project for submission iI8SWCB, USEPA, and project
partners. (Start Date: Month 9; Completion Datenih 27)

Subtask 2.4: BAEN and Research, with assistance from TWRI] ddvelop the
technical report for the project for submissioT®SWCB, EPA, and project partners.
(Start Date: Month 9; Completion Date: Month 33)

Deliverables

* Modeling results that estimate bacteria loadingntdy highest point and nonpoint source
contributors of bacteria, and determine bacterid aitrate load reductions needed to
achieve water quality standards in the Buck Createrghed

* Technical Report detailing modeling results forarpgoration into Buck Creek WPP

Task 3.Quality Assurance

Objective: To develop and implement DQOs and QA/QC activitessnsure data of
known and acceptable quality are generated thrtuglproject.

Subtask 3.1: TWRI will develop a QAPP for activities in Taskcansistent witfEPA
Requirements for Quality Assurance Project Plans (QA/R-5) (May 2006) and the
TSSWCB Environmental Data Quality Management Plan (August 2007). (Start Date:
Month 1; Completion Date: Month 3)

Subtask 3.2: TWRI will submit revisions and necessary amendméenthie QAPP as
needed. (Start Date: Month 3; Completion Date: M@&8)

Deliverables
*  QAPP for Task 2 approved by TSSWCB in both eledtrand hard copy formats

* Approved revisions and amendments to QAPP

The purpose of this QAPP is to clearly delineat @A policy, management structure, and
procedures, which will be used to implement the @4uirements necessary to analyzing data
using Load Duration Curves and spatially explicddeling under subtasks 2.1-2.3.
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Table A6-1. Project Plan Milestones
Task | Project Milestones | Agency | Start | End
1.1 TWRI will coordinate project efforts with allrgject partners, as well asTWRI Oct08 May 1l
with the Watershed Protection Plan Development for Buck Creek project
(TSSWCB 06-11). TTVN meetings or teleconferencedi e held, as
appropriate, with project partners to discuss mtojactivities, project
schedule, lines of responsibility, communicationed® and other
requirements.
1.2 TWRI will prepare electronic quarterly repotigt document all activitiesTWRI Oct08 May1l
performed within a quarter and shall be submittethe TSSWCB no later
than the 18 of January, April, July and October. All progresports will
also be provided to Research, Extension, RRA, aad-Ghildress, Salt
Fork, and Donley County SWCD directors and placedhe project website
maintained by TWRI.
1.3 TWRI will submit appropriate Reimbursement Fetim TSSWCB. TWRI Oct08 Mayl
2.1 BAEN will conduct SELECT modeling analysis effoto estimate bacteriaBAEN Dec 08 Dec 09
loadings across the Buck Creek and identify ciiticzcterial loading areas
within the watershed.
2.2 LDCs will be used to estimate needed load aéalus from these areas tBAEN Dec 08 Dec 09
reduce bacteria and nutrient levels in the crealegired levels.
2.3 Research will incorporate the results of theletiog analysis into the BuckAgriLife June 09 Nov 10
Creek WPP that will be developed in TSSWCB pro{86ét11). Vernon
2.4 BAEN and Research, with assistance from TWHI,d&velop the technical BAEN, June 09 May 11
report for the project for submission to TSSWCB,BP3, and project AgriLife
partners. Vernon, TWRI
3.1 TWRI will develop a QAPP for activities in Tagkconsistent wittEPA TWRI Oct08 Nov 08
Requirements for Quality Assurance Project Plans (QA/R-5) (May 2006)
and theTSSWCB Environmental Data Quality Management Plan (August
2007).
3.2 TWRI will submit revisions and necessary ameswts to the QAPP asTWRI Dec 08 May 11

needed.

Model descriptions

Statistical Models

Spatially Explicit Load Enrichment Calculation TAGELECT)
Load duration curves (LDC)

Spatially Explicit Load Enrichment Calculation Tool
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The Center for TMDL and Watershed Studies at Viegihiech has been involved in TMDL
development for bacteria impairments. The Centesgnnel developed a systematic process
for source characterization that includes the oty steps:

» inventorying bacterial sources (including livestpekdlife, humans, and pets);

» distributing estimated loads to the land as a fonabf land use and source type; and

» generating bacterial load input parameters for igatx-scale simulation models.

This process provides a consistent approach thaecgssary to develop comprehensive
bacteria TMDLs. The Center personnel developedftavare tool, the Bacteria Source Load
Calculator (BSLC), to assist with the bacterialreeuwcharacterization process and to automate
the creation of input files for water quality moidel (Zeckoski, et al., 2005). But BSLC does
not spatially reference the sources. A spatiatigheit tool, SELECT is being developed by
Spatial Sciences Laboratory and Biological and é&gtural Engineering, TAMU to calculate
contaminant-loads resulting from various sourcethiwia watershed. SELECT spatially
references the sources, and is being developed #rd&IS 9 environment. SELECT wiill
calculate and allocate pathogen loading to a stifeam various sources within a watershed.
All loads will be spatially referenced. In orderallocate thé. coli load throughout the Buck
Creek watershed, estimations of the source conimisi will be made. This in turn allows the
sources and locations to be ranked according to gumtential contribution for each sub-
watershed. The populations of agricultural animaddlife, and domestic pets will be
calculated and distributed throughout each watershecording to appropriate land use.
Furthermore, point sources such as Waste Watetriieed Plants will be identified and their
contribution quantified based on flow and outfloancentration. Septic system contribution
will also be estimated based on criteria includiiigfance to a stream, soil type, failure rate,
and age of system. Once the watershed profile veldped for each potential source, the
information can be aggregated to the sub-waterkdwed to identify the top contributing areas
in the watershed.

Load duration Curve

This is a simple and an effective first-step metilogy to obtain data-based TMDLs

(Cleland, 2003; Stiles, 2001). A duration curveaigraph that illustrates the percentage of
time during which a given parameter’'s value is éegiar exceeded. For example, a flow
duration curve (FDC) (Figure A6-1) uses the hydapir of the observed stream flows to
calculate and depict the percentage of time thesflare equaled or exceeded.

A LDC (Figure A6-2), which is related to the FDQosvs the corresponding relationship
between the contaminant loadings and stream flavditions at the monitoring site. In this
manner, it assists in determining patterns in pioliu loading (point sources, non point
sources, erosion, etc.) depending on the streamflomditions. Based on the observed
patterns, specific restoration plans can be impfgete that target a particular kind of
pollutant source. For example, if the pollutantdeaxceed the allowable loads (see Figure
A6-3) for low stream flow regimes, then the poinusces such as waste water treatment
plants and direct deposition sources (wildlifegftock) should be targeted for the restoration
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plans. Another main advantage of the LDC methathas it can also be used to evaluate the
current impairment as some percent of samples wédeed the standard, and therefore it
allows for the rapid development of TMDLs (Stil@901).

GBRA Site 17406 (01/01/1960 to 04/04/2006
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Figure A6-2 Flow Duration Curve (FDC) for streamflow conditions at GBRA

monitoring station 17406 on Plum Creek, near UhlandTX. The flow data at 17406 was
obtained from the nearest USGS gage station 81724G@0ter adjusting for subwatershed
aerial contribution during runoff events.
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LOAD DURATION CURVE FOR GBRA SITE 17406
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Figure A6-3 Load Duration Curve for E. coli at GBRA monitoring station 17406 on
Plum Creek, near Uhland, TX. The flow data at 1746 was obtained from the nearest
USGS gage station 8172400, after adjusting for sulatershed aerial contribution during
runoff events.
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Section A7: Quality Objectives and Criteria for Model Inputs / Outputs

Faculty in BAEN at TAMU will conduct a phased madel effort to develop pollutant source
and loading information and estimates of neededebac and nitrate reductions. The
objectives of the water quality modeling for thisject are as follows:

1) Develop and obtain approval for a QAPP

2) Spatially characterize and rank sources of bactnd within the watershed using
SELECT, a spatially-explicit GIS methodology. Digidhe area into sub-watersheds
and identify, quantify and rank pollutant loadsnfrovarious sources, i.e. agriculture,
urban/human, wildlife, and other sources in thelgtarea.

3) Develop LDCs to analyze the temporal trends in abserved water quantity and
quality data for the watershed. The LDCs will beveleped using currently existing
water quality and flow data available from RRA akgtiLife Vernon (collected under
TSSWCB projects 03-07 and 06-11). Obtain an intetpd model to simulate the
trends of the monitored data. Evaluate the viofetiand the required load-reductions
of bacteria and nitrates for different flow-ratgimes (low, medium, and high flow)
using LDC and interpolated model.

SELECT - this approach is being developed by thati8lpSciences Laboratory (SSL) at
TAMU and BAEN. It is similar to BSCL (Zeckoski, el. 2005) in TMDL development.
High quality spatial data (Landuse data developadeu TSSWCB Project 08-52, SSURGO
soils data, NHD, etc) will be processed and utdiae SELECT approach. Distributions for
input parameters for SELECT will be created based literature values and expert
knowledge.

LDC — this approach has been utilized in severaDINbprojects as an initial screening-tool to

evaluate the actual temporal load trends in strg@tedand, 2003; Stiles, 2001). In cases of
violations, it is necessary to determine the remliload-reduction in that region near the
monitoring station. Load-reductions should be dal®a for all flow-regimes of the stream.

In order to do this continuous monitoring data v simulated using the actual monitoring
data by regression methods. Uncertainty of the inadeé be estimated via residual error

analysis. The straight line passing through rediduor plot should have a slope of zero.
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Section A8: Special Training Requirements/Certificion

All personnel involved in model calibration, valtadm, and development will have the
appropriate education and training required to adexly perform their duties. No special
certifications are required.
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Section A9: Documentation and Records

All records, including modeler’s notebooks and etaac files, will be archived by BAEN for

at least five years. These records will documendehtesting, calibration, and evaluation and
will include documentation of written rationale feelection of models, record of code
verification (hand-calculation checks, comparisorother models), source of historical data,
and source of new theory, calibration and sengjtianalyses results, and documentation of
adjustments to parameter values due to calibraktectronic data on the project computers
and the network server are backed up daily to #tevark drive and weekly to an external
hard drive and the PI's computer. In the event oétastrophic systems failure, the tapes can
be used to restore the data in less than one tlay¢s Data generated on the day of the failure
may be lost, but can be reproduced from raw dataast cases.

TWRI's QAO will produce an annual QA/QC report, whiwill be kept on file at TWRI with
copies distributed to individuals listed in sect®®. Any items or areas identified as potential
problems and any variations or supplements to Qaeedures noted in the QA/QC report
will be made known to pertinent project personmel ancluded in an update or amendment to
the QAPP.

Quarterly progress reports disseminated to theviddals listed in section A3 will note
activities conducted in connection with the watealgy modeling project, items or areas
identified as potential problems, and any variaionsupplements to the QAPP. Final reports
on the SELECT modeling analysis and the LDC ansiysil be developed. Outcomes will be
submitted to the established stakeholder groupuéihzied in future TMDL development.

Corrective Action Reports (CARs) will be utilizedhen necessary (Appendix A). CARs will
be maintained in an accessible location for refegeat TWRI and will be disseminated to the
individuals listed in section A3. CARSs resultingany changes or variations from the QAPP
will be made known to pertinent project personmal documented in updates or amendments
to the QAPP.
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Not relevant.

Sampling Process Design (ExperimentBlesign)
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Section B2:

Not relevant.

Sampling Method Requirements
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Section B3:

Not relevant.

Sample Handling and Custody Requiremest
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Section B4:

Not relevant.

Analytical Methods
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Section B5:

Not relevant.

Quality Control Requirements
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Section B6: Equipment Testing, Inspection, & Mainteance Requirements

Not relevant.



Section B7:

Not relevant.

Instrument Calibration and Frequency
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Section B8: Inspection/Acceptance Requirements f@upplies and Consumables

Not relevant.
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Section B9: Data Acquisition Requirements (Non-diret Measurements)

Water quality data collected by the RRA, specificél. coli, nitrates and flow, will be used
along with data from two other projects to condilet SELECT E. coli only) and LDC E.

coli and nitrates) analyses. The RRA is a partner irClean Rivers Program for the state of
Texas. As such, they collect data on a regularsbfasi routine water quality assessment as
part of the state’s mandate for CWA 8305(b) — W&eslity Inventory Report. These data
also are used by Texas for consideration of wateids to be added to their list of impaired
water body segments, as described in CWA 8303(dilithonal data obtained from the TCEQ
are from the TRACS database.

Data collected under th®&acterial Monitoring for the Buck Creek Watershed project
(TSSWCB Project 03-07) will also be used to devekifl ECT and LDC analyses. These
data were taken in accordance with the approvedR®Pthe project and encompasses data
collected from November 1, 2003 to September 30,72@ata that may be used from this
project include water quality, rainfall and streéowf information.

Data collected under th@/atershed Protection Plan Development for Buck Creek project
(TSSWCB Project 06-11) will also be used to devegifl ECT and LDC analyses. These
data were taken in accordance with the approvedR#Pthe project and encompasses data
collected from October 1, 2007 to September 30,92@xata that may be used from this
project include water quality, rainfall and streéowf information.

Data collected under th€lassification of Current Land Use/Land Cover for Certain
Watersheds Where Total Maximum Daily Loads or Watershed Protection Plans Are In
Development project (TSSWCB Project 08-52) where taken in edaonce with the approved
QAPRP for the project and encompass data collestddamalyzed from March 2008 to March
2009. Data that may be used from this project ohelglobal positioning points and their
associated land use/land cover and will be usedntplete the SELECT analysis.

All data used in the modeling procedures for thigjgrt are collected in accordance with
approved quality assurance measures under théss@ean Rivers Program, TCEQ, Texas
Water Development Board, USDA, National Weathewiger or USGS.

GIS data to be used are 2004 and 2005 NAIP (Ndtidgacultural Imagery Program) aerial
photos, SSURGO (Soil Survey Geographic) and CoempBased Mapping System soils,
USGS National Land Cover Dataset (NLCD) landusejadal Hydrography Dataset (NHD),
Census data (2000), Agricultural Census data frddDRA-NASS (2002), and the USGS 30-
meter resolution digital elevation model. Dependimgthe availability of the GIS layers from
different data sources, efforts will be made toaipdhe spatial data to the most recent year.

Because most historical data is of known and aetéptquality and were collected and
analyzed in a manner comparable and consistent iveidils for this project, no limitations
will be placed on their use, except where knownatens have occurred.
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Section B10: Data Management
Systems Design

BAEN uses laptop personal computers and desktagppal computers. The computers run
Windows XP or Vista operating system. Softwaredude Microsoft® Word, Microsoft®
Excel, Microsoft® Access, and a Statistical AnaySystem database management system
run through Windows XP operating system. All Gifalgsis will be performed using ArcGIS
ox.

Backup and Disaster Recovery

The personal computer drives are backed up daithe@metwork server and on a weekly basis
to an external hard drive. Data are also backedegkly to the PI's computer. In the event of
a catastrophic systems failure, the tapes can é@ tasrestore the data in less than one day’s
time. Data generated on the day of the failure b®yost, but can be reproduced from raw
data in most cases.

Archives and Data Retention
Original data recorded on paper files are storedafoleast five years. Data in electronic

format are stored on tape drives in a climate odlett, fire-resistant storage area on the
TAMU campus.

Figure B10-1. Information Dissemination Diagram
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Section C1: Assessments and Response Actions

Table C1.1 presents the types of assessments ggmohse actions for activities applicable to
the QAPP.

Table C1.1 Assessments and Response Actions

Assessment Approximate Responsible|Scope Response
Activity Schedule Party(ies) Requirements
Status Monitoring [Continuous TWRI, Monitoring of the project status and records to|Report to project lead

Oversight, etc. BAEN ensure requirements are being fulfilled. in Quarterly Report
Monitoring and review of performance and data
quality.
Technical Systems|Minimum of one| TSSWCB | The assessment whle tailored in accordance w| 30 days to respond ir
Audit during the cours| QAO objectives needed to assure compliance with theriting to the

of this project. QAPP. Facility review and data management g

they relate to the project.

FSSWCB QAO to
address corrective
actions

In addition to those listed above, the followingsessment and response actions will be
applied to modeling activities. As described in t®ec B9 (Non-direct Measurements),

modeling staff will evaluate data to be used inbration and as model input according to
criteria discussed in Section A7 (Quality Objecsivend Criteria for Model Inputs/Outputs

Data) and will follow-up with the various data soes on any concerns that may arise.

The model calibration procedure is discussed inti@ed2 (Validation and Verification
Methods), and criteria for acceptable outcomes pmavided in Section A7 (Quality
Objectives and Criteria for Model Inputs/Outputs).

Results will be reported to the project QAO in tfemat provided in Section A9. If
agreement is not achieved between the calibrattandards and the predictive values,
corrective action will be taken by the Project Mgeato assure that the correct files are read
appropriately and the test is repeated to docurmnpliance. Corrective action is required to
ensure that conditions adverse to quality datademtified promptly and corrected as soon as
possible. Corrective actions include identificatminroot causes of problems and successful
correction of identified problem. CARs (Appendix Al be filled out to document the
problems and the remedial action taken. CopieSARs will be included with the TWRI's
annual Quality Assurance report. The Quality Assoeareport will discuss any problems
encountered and solutions made. These QA repattharresponsibility of the QAO and the
Project Manager and will be disseminated to indigid listed in section A3. If the predicted
value cannot be brought within calibration standattie QAO will work with TSSWCB to
arrive at an agreeable compromise.
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Software requirements, software design, or codeegaenined to detect faults, programming
errors, violations of development standards, oeofitoblems. All errors found are recorded
at the time of inspection, with later verificatidmat all errors found have been successfully
corrected. Software used to compute model prexiistare tested to assess its performance
relative to specific response times, computer @siog usage, run time, convergence to
solution, stability of the solution algorithms, tladsence of terminal failures, and other
guantitative aspects of computer operation.

Checks are made to ensure that the computer cadeatdhh module is computing module
outputs accurately and within any specific time staaints. The full model framework is

tested as the ultimate level of integration testmygerify that all project-specific requirements
have been implemented as intended. All testingope@d on the original version of the

module or linked modules is repeated to detect ‘ieigs” introduced by changes made in the
code to correct a model.
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Section C2: Reports to Management

Quarterly progress reports developed by the Préjieatager will note activities conducted in
connection with the water quality modeling projeitgms or areas identified as potential
problems, and any variations or supplements taQAEP. CAR forms will be utilized when
necessary (Appendix A). CARs will be maintainecaimaccessible location for reference at
TWRI and disseminated to individuals listed in s@ctA3. CARs that result in any changes
or variations from the QAPP will be made known tertment project personnel and
documented in an update or amendment to the QAPP.

If the procedures and guidelines established sx@APP are not successful, corrective action
is required to ensure that conditions adverse talityudata are identified promptly and
corrected as soon as possible. Corrective aciinelade identification of root causes of
problems and successful correction of identifiedbpgm. CARs will be filled out to
document the problems and the remedial action tak®pies of CARs will be included with
the TWRI's annual QA report. The QA report willsduss any problems encountered and
solutions made. These QA reports are the respbtysdf the QAO and the Project Manager
and will be disseminated to individuals listed @con A3.
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Section D1: Data Review, Validation and Verificatio

All data obtained will be reviewed, validated, avefified against the data quality objects
outlined in Section A7, “Quality Objectives and €ria for Model Inputs / Outputs.” Only
those data that are supported by appropriate Qdeitonsidered acceptable for use.

The procedures for verification and validation aescribed in Section D2, below. The
TAMU BAEN Project Co-Leader is responsible for emmsg that data are properly reviewed,
verified, and submitted in the required format tbe project database. Finally, the TWRI
QAO is responsible for validating that all datalecled meet the DQOs of the project and are
suitable for reporting.



Project 08-05
Section D2
Revision 2
10.14.2010

Page 37

Section D2: Validation Methods

There is no validation and calibration for the SEIDJEmodel or LDC as they are data
processors.
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Section D3: Reconciliation with User Requirements

The modeling framework developed for this projecli Wwe used to evaluate bacteria and
nitrate loading in the Buck Creek Watershed. Itlvafovide information pertaining to
watershed characteristics and to the predictiorpadsible pollution, the sources of this
pollution and will provide critical information tassist in identifying management practices to
prevent pollution loading in area streams. Thigurn, will be useful for incorporation in the
WPP being developed under TSSWCB Project 06-11.

The final data will be reviewed to ensure that gets the requirements as described in this
QAPP. CARs will be initiated in cases where invadidincorrect data have been detected.
Data that have been reviewed, verified, and vadidlatill be summarized for their ability to
meet the DQOs of the project and the informatiore®dds of water quality agency decision-
makers. These summaries, along with a descriptfoang limitations on data use, will be
included in the final report.
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Corrective Action Report
SOP-QA-001
CAR #:

Date:

Reported by:

State the nature of the problem,
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Area/Location:
Activity:
nonconformance aut-of-control situation:

Possible causes:

Recommended Corrective Actions:

CAR routed to:

Received by:

Corrective Actions taken:

Has problem been corrected?:

Immediate Supervisor:

YES NO

Program Manager:

TWRI Quality Assurance Officer:

TSSWCB Quality Assurance Officer:




